Differential activity of 3-hydroxy-3-methylglutaryl coenzyme A reductase in zones of the adrenal cortex.
Cholesterol metabolism and steroidogenesis in the outer (zona fasciculata/glomerulosa) and inner (zona reticularis) zones of the adrenal cortex were examined in the guinea pig. It is known from previous studies that the content of cholesterol in the inner zone is considerably lower than that in the outer zone, although basal low density lipoprotein (LDL) receptor activity is similar in the two zones. To further explore cholesterol metabolism in the guinea pig adrenal cortex, the activity of 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase, the rate-limiting step in cholesterol synthesis, has been examined for which this paper forms the initial report. It was found that the basal specific activity of HMG-CoA reductase was similar in the outer and inner adrenocortical zones (approximately 230 pmol mevalonate formed/min X mg microsomal protein). The administration of ACTH caused 4- and 5-fold increases in HMG-CoA reductase activity in the outer and inner zones, respectively. In fact, the increase in HMG-CoA reductase activity with ACTH treatment was always greater for the inner zone than for the outer zone. This is in contrast to LDL receptor activity, which does not increase in the inner zone as it does in the outer zone with ACTH treatment. When dexamethasone was administered, HMG-CoA reductase activity decreased in the outer zone by about 50%, while there was no change in reductase activity in the inner zone. The latter finding is similar to what happens with LDL receptor activity during dexamethasone administration. Why suppression of endogenous ACTH had no effect on HMG-CoA reductase activity in the inner zone while exogenous ACTH administration caused a marked increase in enzyme activity is not clear, but may be related to phosphorylation/dephosphorylation mechanisms. Based on the use of sodium fluoride in solutions to block HMG-CoA reductase phosphatase, evidence is presented which indicates that a pharmacological dose of ACTH alters the phosphorylation/dephosphorylation status of HMG-CoA reductase in the inner adrenocortical zone, but not in the outer cortical zone.